This paper analyzes the impact of trade reform on welfare and poverty in the Philippines in the 1990s using a CGE model. The results indicate that while welfare rises and poverty falls for all household groups except the poorest (those with rural unskilled private employees as household head), urban households gain more than rural households.
Introduction
The Philippine government has pursued major structural economic reforms in the last one and a half decades. One of the areas in which reforms were most vigorously pursued was foreign trade through tariff reductions, the simplification of tariff structure, and "tariffication" of quantitative restrictions. While some of these reforms were pursued unilaterally, others were done under various multilateral agreements such as the World Trade Organization (WTO), as well as regional agreements such as the Association of Southeast Asian Nations (ASEAN) and the ASEAN Free Trade Area (AFTA).
Trade reforms have far-ranging, complex and deep impacts on all aspects of an economy, yet little is known about the impact on the poor. Do the poor share in the gains from freer trade? What alternative or accompanying policies may be used in order to ensure a more equitable distribution of the gains from freer trade? What are the transmission mechanisms through which these reforms may affect the poor? These are challenging policy issues that occupy the ongoing debate on trade reforms in the country. We employ a 12-sector computable general equilibrium (CGE) model calibrated to Philippine data to analyze the impact of trade reform on resource allocation, factor demand and prices, consumer prices, household income, welfare and, ultimately, poverty.
There have been numerous attempts to adapt CGE models to the analysis of income distribution and poverty issues. Usually, one must impose strong assumptions concerning the distribution of income among household in each category. A popular approach is to assume a lognormal distribution of income within each category where the variance is estimated with the base year data (De Janvry, Sadoulet, and Fargeix, 1991) . In this approach, the CGE model is used to estimate the change in the average income for each household category, while the variance of this income is assumed fixed. Decaluwé et al (2000) argue that a beta distribution is preferable to other distributions because it can be skewed left or right and thus may better represent the types of intra-category income distributions commonly observed. In the present paper, we do not impose a fixed functional form. We take the actual distribution of household income from the 1994 Family Income and Expenditure Survey (FIES) consisting of 24,797 households. We group households by region (urban and rural), as well as by education and occupation of the household head.
These household groupings are consistent with the household categories s in the CGE model. Averages of the variations in household income and consumer prices are derived for each household category from the CGE model and then applied to all corresponding households in the FIES in order to compute poverty indices.
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A number of Philippine CGE models 1 are reviewed in Cororaton (1994) . The focus of analysis in most of these models is on production efficiency and resource allocation issues.
Impacts at the household level have not been emphasized or have been completely ignored.
The present paper addresses this gap in the literature.
Philippine Growth Performance
The last 35 years saw wide swings in the Philippines' economic growth. Growth was highest during the period 1973-82 under the military regime of the Marcos administration, averaging 5.5 percent per year (Table 1 ). This was not sustained, however, as Although the attempts failed, they created political uncertainties and instability. This, together with a series of natural calamities and a severe energy crisis, brought the economy to a halt in the 1991-93 period with a contraction of 0.1 percent per year. The Ramos administration revived the economy with growth averaging 4.9 percent per year from 1994 to 1997.
However, the Asian financial crisis, the El Nino effects on agriculture production in 1998, and the political scandals that wreaked havoc on the subsequent Estrada administration took a heavy toll on the economy, with growth sliding to 3.5 percent per year in the period 1998-2000. The implementation of the reforms intensified in the 1990s. However, pressure from various groups and sectors opposed to these reforms are starting to emerge and are gaining momentum, which has resulted in some postponements and, in a few cases, some policy reversals. Whether these reforms resulted in favorable changes in the economy remains to be carefully investigated, but noticeable changes in some trends are starting to show up, especially in the foreign trade sector. The export-to-GDP ratio increased from 13.6 percent, in the 1967-72 period, to 45.8 percent in 1998-2000 (Table 1 ). The import-to-GDP ratio likewise increased from 17.4 percent to 43.2 percent over the same period.
Underlying this impressive trade sector performance is the phenomenal growth of the semi-conductor industry, which largely caters to the export market. Its share in total exports increased from 24 percent in 1990 to 59.5 percent in 2000 (Table 2 ). However, this sector is 5 highly import-dependent, with extremely small value added 2 . Thus the rise in exports goes hand-in-hand with the increase in imports. Garments used to be a major export item before the 1990s, however their share dropped significantly in the 1990s. A similar declining trend is observed in agriculture-based exports over the same period. In terms of imports, Table 3 shows a significant rise in the share of capital goods, from 25.6 percent in 1990 to 40 percent in 2000. The rest of the imports do not show any recognizable trend over the same period.
2 Semi-conductor firms are often located in export processing zones. The linkage with the rest of the economy is generally thin as production in these firms normally involves assembly operations only. The share of industry and manufacturing in total employment also stagnated over the same period, with a strong movement noted from agriculture to service employment (Table 5 ). The contrast between the strong foreign trade expansion on one hand, and industrial output and employment stagnation on the other, implies the absence of trickle down effects.
Considering the fact that these policy reforms have been pursued for quite a while, the lack of trickle down effects suggests a high degree of duality between the local and foreign sectors.
Trade Reforms
During the 1980s, the trade reform program has three major components: the Tariff commodities were converted into tariff equivalents. In a number of cases, tariff rates were raised over 100 percent and were actually higher than their tariff equivalents, especially during the initial years of the conversion. However, a built-in program to phase down the "tariffied"
rates over a five-year period was also put into effect. Tariff Tariffs are a major source of government revenue ( 
Poverty and Income Distribution
The overall poverty situation in the country from 1985 to 2000 is presented in Indeed, 71 percent of the poor are in rural areas, 26 percent in urban areas, and only three percent are in the NCR. : 1985, 1988, 1991, 1994, 1997& 2000 
Structure of the Economy in the 1994 SAM
We briefly discuss the structure of the economy in terms of the 1994 social accounting matrix (SAM). As the CGE model is calibrated to this SAM, it is important to have this structure in mind when interpreting the results of the various policy experiments presented further on. Table 9 indicates that the agricultural sector contributed 20 percent of national value added (GDP) in 1994, whereas the industrial and service sectors had 31.6 and 48.5 percent shares. The agricultural sector was dominated by crops, which contributed 10.3 percent of national value added. In the industrial sector, the non-food manufacturing industry dominated. While the agricultural sector had the smallest share in the overall value added, it had the highest value added ratio (71.4 percent), more than double that of the industrial sector (34.5 percent) and higher than that of the service sector (63.3 percent). These ratios vary among the branches of each of the major sectors. In particular, the largest agricultural branch, crops, had the second highest value added ratio (77.7 percent), which is more than 2.5 times that of the largest industrial branch, non-food manufacturing (29.7).
The foreign trade sector is becoming a dominant sector in the Philippines. In 1994, exports represented 16.5 percent of total output and imports represented 17.4 percent of domestic consumption. Here, too, there are large differences between and within sectors.
The agricultural sector had very low trade ratios, whereas the industrial sector and, in particular, its dominant non-food manufacturing branch, had quite high trade ratios. As a result, nearly half of all exports and more than three-quarters of all imports are concentrated in the non-food manufacturing sector. This is largely due to the semi-conductor industry, which exports most of its output, yet is heavily dependent on imported inputs.
There are 12 household groups in the 1994 SAM, categorized by location (urban and rural), as well as by the skills and occupation of the household head. Table 10 shows the sources of income of households, which are broken down into income from labor, capital, dividends, government and foreign transfers. The sources of income vary greatly among household groups.
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The largest item in the expenditure of households is food manufacturing, followed by other services (Table 11) . Like income sources, consumption patterns vary substantially between household groups. In particular, both rural households and households headed by unskilled workers tend to consume relatively more manufactured foods and agricultural goods, and relatively less non-food manufactures and services than their counterparts. 
Rural
(h12) Employer 1.8 9.0 11.6 5.7 58.9 -7.0 5.9 100 Source: 1994 Social Accounting Matrix. L1 = Skilled agriculture labor; L2 = Unskilled agriculture labor; L3 = Skilled non-agriculture labor; L4 = Unskilled non-agriculture labor; div = dividends; trgov = government transfers; yfor = foreign income 
The CGE Model
We use a static CGE model with 12 production sectors, 12 household groups, four labor categories and capital. 
Definition of Experiments
There are three policy experiments conducted in the paper: (i) Actual tariff reductions; (ii) Full tariff reduction; and (iii) Uniform tariff rate. Initial sectoral tariff and indirect tax rates, as calibrated from the 1994 SAM, are presented in Table 12 . The experiment with actual tariff reductions involves reducing tariff rates by the actual change in the sectoral weighted tariff rates between 1994 and 2000. The full tariff reduction experiment involves setting all sectoral tariff rates to zero. The uniform tariff rate experiment involves setting all sectoral tariff rates equal to five percent.
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Simulation Results
We first present the results for the actual tariff reductions before comparing with the full tariff reduction and uniform tariff rate scenarios.
Actual Tariff Reductions Simulation
The impact of the actual reduction in tariff rates on government accounts are presented in Table 13 . Tariff revenue falls by almost two-thirds. Direct tax revenue declines marginally because of the decrease in private (firm and household) income. In order to maintain government balance, which we hold constant, an endogenously determined uniform 2.1 percent compensatory indirect tax is introduced, which nearly doubles indirect tax revenue. Overall government expenditure also drops marginally as real spending is held constant and prices fall. The macro impact of the actual reduction in tariff rates is presented in Table 14 (column 1). The average tariff rate drops by 66.5 percent, which triggers a whole chain of effects. On average, import price declines by 8.5 percent. The average price of the imperfectly substitutable domestically-sold local output declines somewhat less, at 3.1 percent. This triggers a fall in the relative price of imports, which leads consumers in the Philippines to substitute in their favor. Real imports increase by 4.7 percent while domestically-sold output declines by -0.6 percent. However, the 4.6 percent decline in the real exchange rate increases export competitiveness, as local producers substitute away from the local market where prices are falling. As a result, real exports increase by 4.3 percent. There are only marginal increases in domestic consumption and output, as a result of the reallocation of resources. These are accompanied by reductions in consumer and producer prices as the import price reductions ripple through the economy. Thus tariff reform significantly increases the overall share of the foreign trade sector. Sectoral effects are presented in Table 15 . Import prices (pm) fall most where the tariff rates were initially high, such as in mining, fishing, and food manufacturing. The reduction in sectoral import prices triggers a chain of reductions in output prices (px), composite consumer good prices (pq), consumer prices of locally-produced goods (pd) and local producer prices (pl).
Sectoral imports increase roughly in proportion to the drop in import prices in sectors with significant tariff reductions, whereas they fall in the other sectors as a result of the real exchange rate appreciation. Overall, imports increase more in industry than agriculture, and they actually fall in services. The depreciation of the real exchange rate also increases sectoral exports. The average increase in agricultural exports is 2.4 percent, while industrial exports increase by 6.1 percent. This reflects the greater substitution toward exports in industry as stronger tariff reductions bring prices on the local market down more. m = imports; d = domestic demand; q = composite commodity; e = exports; x = output; va = value added; pm = import price in local currency; pd = consumer price for locally-produced output (including indirect tax); pl = producer price for locally-sold output (excluding indirect tax); pq = composite consumer price; px = composite producer price; pv = value added price; r = returns to capital Let us focus on the effects in the non-food manufacturing sector, as this is the largest industrial sector and represents three-quarters of all imports and nearly half of exports (Table 9 ). Given the high import penetration, the fall in import prices in this sector leads to a substantial drop (6.4 percent) in producer prices for local sales (pl). Producers react by reorienting their sales to the export market (increase of 7.2 percent). Despite the fall in local producer prices, this sector benefits enormously from cost savings on its imported (and importable) inputs such that its value added price actually increases. As a result, its output and even its domestic sales increase. On the demand side, falling domestic prices for both imports and, to a lesser degree, locally-produced goods motor a 6.5 percent reduction in the composite consumer price index and a 2.5 percent increase in domestic consumption of non-food manufactures, mainly in the form of increased imports. 
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The expansion of the non-food manufacturing sector leads to a 1.1 percent increase in total industrial output, despite a contraction in the initially heavily protected mining sector.
As a result, resources move from the contracting agricultural and service sectors to industry.
As a result of the general reduction in domestic prices, all nominal factor prices also decline. Factor prices changes are the reflection of changes in sectoral value added prices. This is particularly apparent when we consider the sectoral nominal returns to capital in Table 15 . Among labor categories, the greatest reduction in nominal wages concern agricultural labor (( Table 16 , "Actual" columns). Unskilled non-agricultural labor, which is employed intensively in the expanding non-food manufacturing sector, has the smallest wage reduction. . We focus for the moment on the results from the actual tariff reduction (first set of columns). To understand these results it is important to refer to household income sources (Table 10 ) and factor price changes (Table 16 ). We first note that the fall in nominal wage rates and returns to capital translates into a 1.3 to 1.8 percent reduction in nominal incomes. However, we saw earlier (Table 15 ) that consumer prices fell even more (2.4 percent on average), such that real incomes and welfare increase on average. Nominal Income* Welfare** P1 P2 P3 (h1) Unskilled private employee -1.3 0.6 -0.9 -1.2 -1.4 -2.8 0.8 -1.4 -1.6 -1.8 -2.0 0.7 -1.2 -1.4 -1.7 (h2) Skilled private employee -1.4 0.7 -1.7 -1.9 -2.1 -2.9 1 -2 -2.5 -2.8 -2.1 0.8 -1.7 -2.1 -2.4 (h3) Government employee -1.4 0.7 0 -1.7 -2 -2.8 0.9 0 -2.3 -2.6 -2.0 0.7 0 -1.9 -2.2 (h4) Unskilled self/un-employed -1.5 0.5 -0.5 -0.7 -0.9 -2.9 0.7 -0.8 -1.1 -1.3 -2.1 0.6 -0.7 -0.9 -1.2 (h5) Skilled self/un-employed -1.4 0.7 -1 -1.5 -1.6 -2.9 1 -1.6 -2.1 -2.2 -2.0 0.8 -1 -1.7 -1.8 (h6) Employer -1.4 1 -0.8 -1.9 -2.2 -2. 
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Nominal income falls most among rural households, given their greater reliance on agricultural wages. As a result, they also have smaller welfare gains. Employers, who draw a large share of their income from the returns to non-food manufacturing capital, fare particularly well as do government employees, who derive most of their income from skilled non-agricultural labor. Households headed by unskilled workers have slightly smaller welfare gains than their skilled counterparts given their dependency on the returns to capital employed outside the non-food manufacturing sector. This result comes despite the greater reduction in non-agricultural wages for unskilled workers as compared to their skilled counterparts.
Our simulation of the actual reduction in tariff rates also indicates an overall reduction in poverty incidence of 0.4 percent. As in the case of our welfare indicators, the reduction in the headcount ratio is greater in urban areas. There is a reduction in the poverty incidence in all household groups except in the poorest household (h7). In terms of the depth and the severity of poverty, the results indicate that poverty worsens in this particular group, while all other households see improvement in their poverty situation.
Full Tariff Reduction and Uniform Tariff Rate Simulations
We now compare the results of the other two scenarios (full tariff reduction and uniform tariff). In Table 14 , a uniform tariff results in a greater (77.1 percent) reduction in the overall nominal tariff compared to the actual tariff reduction (66.5 percent). Of course, full tariff reduction leads to an even greater 100-percent reduction. Consequently, the impacts on key macro variables are larger across the board, especially in the case of full tariff reduction.
Sectoral (Table 15 , bottom sections) are also qualitatively similar but of greater magnitude, especially with full tariff reduction. The similarity of the results can be linked to the fact that the actual tariff reductions affected all sectors strongly (Table 12) . As a result, the direct impact on import prices has the same structure -with a much stronger reduction in industrial import prices and an actual small increase in the import price of services -in all three scenarios. As a result, factor impacts are also similar in structure but larger in magnitude (Table 16) . Finally, we turn our attention to our main concern, the poverty impacts of these various trade liberalization scenarios. Here again, the welfare gains and poverty reductions are larger with the uniform tariff and, a fortiori, the full reduction scenarios ( Table   17 ). Note that even the rural unskilled private employees enjoy a reduction in poverty in the uniform tariff scenario.
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Conclusion
The paper analyzes the welfare and the poverty effects of trade reforms using a CGE model calibrated to the 1994 SAM. The policy experiments indicate that the actual 1994-2000 tariff reductions increased the size of foreign trade sector through higher exports and imports. Trade reforms also resulted in lower prices, which contribute to welfare gains of less than one percent of income and reductions in poverty.
While welfare rises and poverty falls for all household groups except the poorest (those with rural unskilled private employees as household head), urban households gain more than rural households. This result can be traced to the strong expansion of the nonfood manufacturing sector, which benefits from a real exchange rate driven export expansion and cost savings on imported and importable inputs.
The same pattern of effects is observed when we compare with a full tariff reduction experiment or the imposition of a uniform five percent tariff rate, although the magnitude of impacts are larger, especially in the full tariff reduction scenario. In the case of the uniform tariff rate, all household groups, including the poorest, experience a reduction in poverty.
All told, the trade reform program has been beneficial to the Philippines in terms of reducing consumer prices, increasing foreign trade and reducing overall poverty. However, since poverty remains high and the disparity between rural and urban poverty is still wide, other poverty-reducing measures have to be designed and implemented to target those households that do not benefit much from this type of market reform. This is particularly true for the poorest household group (households headed by unskilled rural workers), which, according to the simulation results, is benefiting very little from the reform process.
